Introduction
for students to enhance their student experience or to develop other skills outside of their research and academic programs. The UTSC's Let's Talk Science Partnership Program (LTSPP) represents one of the few opportunities for students to learn, develop skills, and grow outside of their required studies. In this work, we sought to understand the impacts of volunteer science outreach experiences on past and current volunteers of the program.
Let's Talk Science Partnership Program (LTSPP)
Let's Talk Science is a national charitable organization that seeks to develop and deliver engaging science, engineering, and technology education to children and youth through hands-on, interactive programming. The Let's Talk Science Partnership Program is based out of Canadian universities. Coordinators partner university students with educators and students in the community to do hands-on science activities with children and youth in schools, libraries, and public community events. Incoming volunteers to the program receive Science with Impact™ training before conducting activities. The UTSC site was initiated in 2004, and began with one coordinator and five volunteers. Due to ongoing support from the community and University administrators, the program has now expanded to three coordinators and over 100 volunteers. Volunteers in the program at UTSC range from first-year undergraduates to senior graduate students, and come from various academic disciplines (science and non-science related). This provides a unique platform that enables the sharing of knowledge and expertise across disciplines, as well as interactions between junior and senior volunteers of the program. Currently, on average, volunteers participate in about 3-4 science events, reaching over 2000 students, per year.
Data Collection and Analyses
To assess the opinions of LTSPP volunteers, three different surveys were distributed to volunteers at different stages of volunteering: students who were beginning volunteer training; students who had completed at least one year of volunteer activities with LTSPP; and experienced undergraduate and graduate students who volunteered with LTSPP between 2004 and 2009. A sample of the survey can be found in the Appendix. A total of 34 surveys were collected and analyzed. Overall, respondents ranked their perceptions of the skills they obtained through volunteering and commented on the quality of their volunteer experiences. The skill categories examined in the study can be found in the Appendix. The ranking on how much each skill category was enhanced was based on the following Improvement Score scale: 1 -not at all; 2 -very little; 3 -somewhat; 4 -quite significantly; and 5 -very significantly. All responses were tallied and analyzed using Microsoft Excel software. A statistical t-test was used for analyses of the data for each skill category when comparing between undergraduate and graduate volunteers, active and non-active volunteers, and novice and experienced volunteers.
Results

Distribution of skill enhancement of Let's Talk Science Partnership Program volunteers at UTSC
Of the survey respondents, 14 were graduate students and 20 were undergraduate students. Ten respondents were alumni members and 24 were current active volunteers. The respondents conducted an average of five events per year. Taking all of the volunteers into consideration, of the 14 skill categories studied, the volunteers found their communication, presentation, interaction/engagement, and mentorship skills were most enhanced, whereas their reading/writing skills were least enhanced (Figure 1 ).
Comparison of skill enhancement between undergraduate and graduate volunteers, and active and non-active (alumni) volunteers It is of interest to investigate whether particular groups of volunteers would find similar or different skill sets being enhanced when comparing volunteers at different education or career levels. When comparing undergraduate and graduate students for each skill category, no significant difference was found. However, when looking at the general trend based on the improvement scores, graduate students ranked having enhanced mentorship and presentation skills through LTSPP. On the other hand, undergraduate students enhanced mainly their communication, presentation, and interaction skills through volunteering ( Figure 2A ). When comparing between alumni and active volunteers, creativity skills was found to be significantly more enhanced in alumni compared to active volunteers (p < 0.05). Also, with respect to the improvement scores, alumni found that they benefitted most from improved mentorship, presentation, and organizational skills for their careers, and active volunteers benefitted most from improved communication and presentation skills ( Figure 2B ). The skills that were least enhanced by LTSPP included reading/writing, problem solving and critical thinking skills (Figures 2A and 2B ).
Comparison of skill enhancement between experienced and novice volunteers
In addition to differentiating the impact of skill enhancement of the volunteers based on their education/career level, the amount of participation (which includes number of years and number of events) in the LTSPP program should be examined as well. This would determine which specific skill sets are enhanced at various stages within the program. When comparing volunteers that have been in the LTSPP program for more years to volunteers that were in the first year of the program, those with more years of experience found mentorship skills to be significantly enhanced compared to those with less than one year of experience (p < 0.05) ( Figure 3A ). On the other hand, no significant difference was observed for each S e l f r e e c t i o n / a n a l y s i s R e a d i n g / w r i t i n g M e n t o r s h i p M a n a g e m e n t / o r g a n i z a t i o n I n t e r a c t i o n / E n g a g e m e n t S e l f r e e c t i o n / a n a l y s i s R e a d i n g / w r i t i n g M e n t o r s h i p M a n a g e m e n t / o r g a n i z a t i o n I n t e r a c t i o n / E n g a g e m e n t Figure 3A 
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Figure 3B S e l f r e e c t i o n / a n a l y s i s R e a d i n g / w r i t i n g M e n t o r s h i p M a n a g e m e n t / o r g a n i z a t i o n I n t e r a c t i o n / E n g a g e m e n t 
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S e l f r e e c t i o n / a n a l y s i s R e a d i n g / w r i t i n g M e n t o r s h i p M a n a g e m e n t / o r g a n i z a t i o n I n t e r a c t i o n / E n g a g e m e n t skill category when comparing between volunteers that have done more or fewer activities ( Figure 3B ). When looking at the trend of the improvement scores, more experienced volunteers felt that LTSPP improved their presentation and mentorship skills, whereas more novice volunteers felt an improvement in communication and interaction skills ( Figures 3A and 3B ).
Discussion and Conclusion
Volunteers attributed improvements to several transferable skills to their involvement with LTSPP. The overwhelmingly positive remarks by respondents can be accredited to several possible reasons. LTSPP provides an opportunity to learn without risk of failing or competing for grades. In this process, volunteers are encouraged to learn varying activities and the science behind them. Through communicating with students at elementary and high school levels, volunteers are regarded as experts or knowledgeable in a given topic, and encourage volunteers to see themselves as being qualified, smart scientists. Additionally, volunteers communicated an appreciation for being affiliated with a national science organization and university. As a result, confidence and interest in science is supported through LTSPP. Enhancement of the four main skills volunteers identified (i.e., communication, presentation, interaction and mentorship) can be potentially attributed to the nature and mode of delivery of the various science outreach activities and demonstrations. LTSPP activities tend to involve volunteers working together in pairs or groups who present in front of a group of students on a basic science topic. Successful delivery of the activity often requires active interaction and communication between the participating volunteers, with more experienced volunteers leading less experienced ones, as well as intensive preparation of how the material will be presented to the students. Consequently, the volunteers are frequently encountering and developing these four main skills in each activity they take part in. Reading and writing skills were found to be least enhanced since the bulk of the activities required only some basic science background knowledge to carry out, in particular for the lower grade levels. Since most of the participating volunteers tended to have some knowledge of basic science, there was not a huge necessity to neither extensively read up on the literature or take down lengthy notes from the literature review on the science topic they were presenting; although some brief review was generally required for mastery of the topic.
When comparing the specific groupings of volunteers, both undergraduate and graduate students thought to have improved on their presentation skills, but graduate students found mentorship skills also improved, compared to communication/interaction skills for undergraduates. Undergraduate education at large universities usually have large classes with multiple choice exams as the main mode of assessment in the lower years, while gradually moving to smaller classes with labs, assignments, and presentations in the upper years. In doing so, this has limited the opportunities for undergraduates to build on their communication and interaction skills until they are closer to their year of graduation. Hence, LTSPP provides an outlet that enables the undergraduates to improve on these skills. On the other hand, graduate students would have already undertaken the undergraduate curriculum and would then be seen more as the 'mentors,' as they would be able to provide guidance and the sharing of knowledge and skills with undergraduates. It is interesting to note that when comparing active volunteers with alumni, in which the bulk of the alumni were now currently employed in a career, creativity was significantly enhanced for alumni. This could be resulting from the numerous experiences they had encountered during their tenure as LTSPP volunteers, as well as the skills they developed through the program, that has now enabled them to intricately transfer those skills and experiences and apply them in their own workplace. Finally, when comparing novice and experienced volunteers, experienced volunteers mimicked the trend seen for graduate students and novice volunteers mimicked the trend seen for undergraduates in terms of skills enhancement. In particular, the significant difference in experienced volunteers having more enhanced mentorship skills compared to novice volunteers further strengthens the notion that volunteers that have been in the program longer or have a higher education level tend to take on the mentorship role to support and guide other volunteers in their outreach activities.
It is also interesting that in most cases, volunteers did not strongly associate problem solving and critical thinking skills with volunteering through LTSPP. Although these skills are often exercised throughout a given activity (e.g., time management, adapting activities for a specific class, trouble-shooting protocols, or equipment), it appears that volunteers felt that the communication and presentation skills were more important. Respondents also commented on how the program did not directly lead to career options but did improve their confidence and skill set when seeking new jobs either during university or upon graduating. All respondents felt that the LTSPP program was a superior program for science outreach and career skills and professional development.
The following are quotes from volunteers of the LTSPP program at UTSC that help exemplify the success of the science outreach program in enhancing their professional skills: "It has allowed me to present material in a fun way with clarity and confidence, and reduce my level of anxiety when speaking in front of an audience." [third- Overall, LTSPP at UTSC was largely successful in improving the communication, presentation, mentorship, and interaction skills of volunteers, regardless of their program (i.e., graduate or undergraduate), their experience in the program, or their status (alumnus versus active). In particular, the enhancement of mentorship skills was shown to be significantly different between novice and experienced volunteers, with greater enhancement in experienced volunteers, and alumni of the LTSPP program believed their creativity skills were significantly enhanced.
Confidence and interest in science as a discipline was also a positive benefit for volunteers. This study demonstrates how experiences in university that occur outside of the classroom are viewed as being beneficial to university students. Future work could address whether student experiences are enhanced due to these opportunities, if it improves their academic performance, and also whether administrators perceive this program as being beneficial to the university student experience.
